
AP Chemistry Chapter 8 Answers - Kotz 
 

Text Problems: 1, 5, 9, 11, 15, 17, 19, 23, 27, 31, 35, 44, 49, 57, 61 

 

8.1 P 1s
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 ↑↓
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↑↓ ↑↓ ↑↓ ↑↓ ↑↓ ↑ ↑ ↑  

Phosphorus is in Group 5A and has five electrons in its outer shell. 
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 ↑↓

1s 2s 2p 3s 3p

↑↓ ↑↓ ↑↓ ↑↓ ↑↓ ↑↓ ↑↓ ↑  

Chlorine is in Group 7A and has seven electrons in its outer shell. 

8.5 (a) As [Ar]3d
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(b) Kr [Ar]3d
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8.9 Am [Rn]5f 
7
7s

2
 

8.11 (a) Mg
2+
 ↑↓

1s 2s 2p

↑↓ ↑↓ ↑↓ ↑↓  

(b) K
+
 ↑↓

1s 2s 2p 3s 3p

↑↓ ↑↓ ↑↓ ↑↓ ↑↓ ↑↓ ↑↓ ↑↓  

(c) Cl
–
 ↑↓

1s 2s 2p 3s 3p

↑↓ ↑↓ ↑↓ ↑↓ ↑↓ ↑↓ ↑↓ ↑↓  

(d) O
2–
 ↑↓

1s 2s 2p

↑↓ ↑↓ ↑↓ ↑↓  

8.15 (a) Mn [Ar]

 
3d 4s

↑ ↑ ↑ ↑ ↑ ↑↓  

(b) Mn
2+
 [Ar]

 
3d 4s

↑ ↑ ↑ ↑ ↑  

(c) Yes, the +2 ion is paramagnetic. 

(d) The ion has five unpaired electrons. 

 

8.17 (a) ms can only have values of ±
1
/2 ms = +

1
/2 

(b) when l = 1, ml can only have values of 0, ±1 ml = 0 

(c) the maximum value of l is (n – 1) l = 2 



8.19 (a) 14 electrons 

(b) 2 electrons 

(c) none; the maximum value of l is (n – 1) 

8.23 Ga [Ar]

 
3d 4s

↑↓ ↑↓ ↑↓ ↑↓ ↑↓ ↑↓

4p

↑

 

 

n = 4, l = 1, ml = 0, ms = +
1
/2 

8.27 (a) Cl
–
 > Cl (b) Al > O (c) In > I 

8.31 (a) Na  (b) O (c) Na < Mg < P < O 

8.35 (a) (b) is diamagnetic, (c) is paramagnetic, and (a) is ferromagnetic 

(b) Solid (a) is most strongly attracted to a magnetic field; solid (b) is least strongly attracted. 

8.44 (a) P, phosphorus 

(b) Be, beryllium 

(c) N, nitrogen 

(d) Tc, technetium 

(e) Cl, chlorine 

(f) Zn, zinc 

8.49 In
4+
 Indium has three outer shell electrons, so it is unlikely to form a 4+ ion 

Fe
6+
 Ions with charges greater than +3 or +4 are unlikely to form 

Sn
5+
 Tin has four outer shell electrons, so it is unlikely to form a 5+ ion 

8.57 For Li
+
, there is one less electron to be attracted by the same nuclear charge, but the outer electrons are in the n = 1 

shell, closer to the nucleus.  For F
–
, there is one additional electron in the 2p orbital.  This adds additional electron–

electron repulsions while the nuclear charge remains the same. 

8.61 (a) In going from one element to the next across a period, the effective nuclear charge increases slightly  and the 

attraction between the nucleus and electrons increases. 

(b) The slight decrease in atomic radius of the transition metals is a result of increased repulsions of  (n–1)d 

electrons for ns electrons.  This repulsion reduces the effects of the increasing nuclear charge  across a period. 

 


